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Background: The Health Education Impact Questionnaire (heiQ) aims to evaluate eight
self-management skills in people with chronic conditions. Knowledge about the relations
between these self-management skills and different quality of life (QoL) outcomes has
received little attention. It is also important to provide further evidence on its properties in
non-English healthcare contexts, as the questionnaire is being used in cross-cultural research.
Furthermore, in the Italian healthcare context, the relationship between the medical staff and
the patients remains asymmetrical, with the latter having the role of passive recipients of
medical prescriptions and services. The current study provided further evidence about the
psychometric properties of the heiQ among Italian people with chronic conditions, specifi-
cally by assessing the factor structure, reliability, convergent/divergent and criterion validity
(ie, the specific contribution of each of the self-management skills to QoL outcomes).
Methods: Two hundred ninety-nine individuals with a chronic condition (mean age = 61.4
years, 50% females) completed the heiQ and the Medical Outcomes Study-Short Form
(MOS SF-36). Confirmatory factor analyses, Composite Reliability Indices (CRI), bivariate
correlations and linear regression analyses were computed.
Results: Amodel with 8 correlated factors showed good fit, in a similar way to previous studies.
CRI values were acceptable to good for all the subscales. Associations between some of the heiQ
subscales and some of the MOS SF-36 subscales supported criterion validity. In particular, it was
confirmed by the moderate associations between the constructive attitudes and approaches
subscale and the MOS SF-36 vitality and perceived mental health and by the moderate correla-
tions between the health directed activities subscale and the MOS SF-36 Vitality. In linear
regressions, higher emotional distress predicted higher physical and mental QoL, while higher
mental QoL was also associated with stronger constructive attitudes and approaches.
Conclusion: The heiQ has robust properties across translations and it can also be used
routinely in Italian healthcare contexts. The evidence that all the other self-management
skills did not predict either physical or mental QoL could suggest that the self-management
model of chronic diseases is still not sufficiently developed in the Italian context, where
patients are passive recipients of medical instructions.
Keywords: chronic diseases, self-management, health education, psychometric properties,
health status, quality of life, diabetes, cardiovascular diseases
Background
Chronic diseases represent the leading source of death and disability and account for
the majority of the healthcare costs in the industrialized world.1–4 In the 2010 report on
the global status of the challenges presented by chronic diseases, the World Health
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Organization highlighted that non-communicable diseases -
including chronic conditions such as cardiovascular diseases,
diabetes, and chronic respiratory diseases - accounted for
nearly two-thirds of deaths worldwide.5 Therefore, the
increasing number of people with chronic diseases is
a challenge for health care systems that requires a radical
change in the health services paradigms. This change must
include more active involvement of patients in the care
process, the self-management of their disease(s), and greater
attention to the quality of life outcomes of those affected.
Consequently, well-developed, robust and reliable tools are
essential to enable the detection of key variables implicated
in the improvement of these outcomes.6–8
In Australia, Osborne and colleagues developed the Health
Education Impact Questionnaire (heiQ),9 a self-report ques-
tionnaire, which assesses eight independent dimensions
related to key self-management skills for people with chronic
conditions. These dimensions include Positive and active
engagement in life, Health-directed activities, Technique
acquisition, Constructive attitudes and approaches, Self-
monitoring and insight, Health services navigation, Social
integration and support, and Emotional distress. The measure
was originally developed to detect the benefits of health edu-
cation programs for a wide range of patient groups and speci-
fically sought to provide useful information to medical staff,
researchers and policymakers. The items, which were devel-
oped from the patients’ perspective and assessed with a Likert
response format, have been well-tested and found to be robust
using a range of psychometric methods.9,10 Consistent
research has demonstrated that the heiQ is able to detect the
improvement in self-management skills in individuals diag-
nosed with chronic diseases undergoing health education pro-
grams in outpatient and community care settings. Since its
development, the heiQ has undergone minor refinements. The
original version of the questionnaire had 42 items with
a 6-point response format. Analyses during the construction
of the questionnaire suggested that some items had disordered
thresholds: some respondents were unable to differentiate
between the two midpoints “slightly agree” and “slightly dis-
agree”. Further analyses also suggested that two items could
be removed without compromising content validity. Thus, the
response format was simplified to a 4-point scale (“strongly
disagree” to “strongly agree”) and 2 items were removed.9
Since concepts related to health can be hypothesized to
depend on socio-cultural aspects, the heiQ has been translated
and adopted in different healthcare and socio-cultural con-
texts, including Canada, Germany, France, the Netherlands,
Norway, and Japan.11–15 Schuler and colleagues14 tested the
factor structure in a large group of German patients with
different types of chronic diseases evaluating separately the
fit of each of factors. Using highly restrictive confirmatory
factor analysis, the hypothesized models of the dimensions
Positive and active engagement in life, Constructive attitudes
and approaches, and Skill and technique acquisition had good
fit. In contrast, the remaining five factors showed inadequate
fit in at least one index. When freeing an error covariance in
respective models, fit indices improved in a way that model fit
was acceptable. Estimates of internal consistency of the scales
were acceptable.14 Moreover, findings regarding convergent
and divergent validity with measures of quality of life, depres-
sion and anxiety showed that all the heiQ scales had at least
low to moderate correlations with such dimensions. These
analyses indicated that the heiQ scales with the strongest
affective elements had the highest correlations with measures
of mental health.14
Further validation studies in the other countries and
settings,11,12,15 conducted through highly restrictive tests
such as confirmatory factor analyses, suggested that the
questionnaire performs well, the eight scales are distinct,
despite it should be noted that the data rarely supported
perfect fit. Across the validation studies, some factors
showed cross-loadings and some items presented intercor-
related residuals.
Despite the growing research on the validity and reliability
of the heiQ in different countries and socio-cultural contexts,
there is a lack of toolsmeasuring self-management skills in the
Italian healthcare contexts. Furthermore, the relationship
between the self-management skills, as assessed by the heiQ
and QoL outcomes have received very little attention. The
study performed by Schuler and colleagues14 was the only one
investigating this aspect by measuring QoL through the
Medical Outcomes Survey Short Form-36 (MOS SF-36).16
Emotional distress, measured by the heiQ, was negatively
correlated with all the QoL outcomes assessed by the MOS
SF-36 with correlations ranging from −0.34 to −0.62. On the
other hand, Positive and active engagement in life,
Constructive attitudes and approaches, and (to a lesser extent)
Skill and technique acquisition were moderately and posi-
tively correlated only with General health, Social functioning,
Vitality and Mental health outcomes (all correlations >0.29).
Self-monitoring and insight, Health service navigation and
Health directed activities were, however, generally only
weakly associated with Health Status outcomes. Overall,
these data could suggest that some skills have a specific
association with some specific outcomes of QoL. The
study,14 however, did not test the associations between the
Pozza et al Dovepress
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self-management skills and the composite indices, measured
by the MOS SF-36, which cover physical and mental QoL. In
addition, only bivariate correlations were calculated but the
specific contribution of each skill was not assessed and com-
pared with all the other skills in a regression model.
Rationale for the Current Study
There is a growing body of research that has provided overall
support for the factor structure and the reliability of the heiQ.
However, evidence about the relations between self-
management skills measured by the heiQ and QoL outcomes
is limited. Further knowledge could improve its usefulness in
research and practice on education programs for chronic
conditions. Given the role of self-management skills for the
improvement of QoL among people with chronic conditions,
it is important to explore the potential contribution of such
skills on different QoL domains. It is also important to
provide further evidence on the properties of the heiQ in non-
English healthcare contexts, as the questionnaire is being
used in international cross-cultural research. Finally, it is
important to note that it is not a questionnaire per se that is
validated, rather it is the data and its interpretation in parti-
cular contexts, for particular purposes, that is validated.17
Consequently, exploration of the psychometric properties of
the heiQ in the Italian context is warranted.
Furthermore, given the imperative of instilling self-
management into routine healthcare, and the lack of attention
Italian practitioners have given to patients’ self-management
skills in the healthcare pathway to date, patients in Italy and
similar countries are failing to keep up with international
evidence and the move to more patient-centred healthcare.
In many European countries, the relationship between the
medical staff and the patients remains asymmetrical, with the
latter having the role of passive recipients of medical pre-
scriptions and services.6,18 With these considerations, the
aims of the current study were to provide further evidence
about the psychometric properties of the heiQ among Italian
adults with chronic conditions, specifically by assessing the
heiQ’s factor structure and reliability. In addition, the study
aimed to assess convergent and divergent validity by explor-
ing the associations between the self-management skills. In
particular, in accordance with previous evidence14 we
expected to find a) moderate correlations between Positive
and active engagement in life, Constructive attitudes and
approaches, and Social integration and support, b) moderate
associations between Skill and technique acquisition and
Health service navigation and c) weak associations between
Emotional distress and all the other self-management skills.
Finally, we assessed criterion validity, ie the specific contri-
bution of each of the self-management skills to QoL
outcomes.
Methods
The study included two phases. First, the original heiQ was
translated and culturally adapted in Italian, following the
standardised protocol of the Deakin University.19 In
the second phase, the psychometric properties of the measure
were investigated in a large group of adults with chronic
diseases.
Translation and Cultural Adaptation of
the heiQ
The translation and cultural adaptation process consisted of
a first step with a forward translation by a professional,
licensed translator as requested in the protocol (Italian-
English bilingual, native Italian speaker) who followed an
item intent guide, a second phase with a critical review by
the Italian research staff (AP, FF, AC), and finally a blinded
independent back translation (Italian-English bilingual, native
English speaker). Apart from the translation, items were
reviewed for cultural appropriateness. The meaning of every
statement in the final translation was checked with one of the
original authors (RHO) against all previous language versions
through written reports and a consensus online meeting.
Participants and Procedure
Two hundred ninety-nine individuals with a diagnosis of
a chronic condition participated. Mean age was 61.4 years
old (SD= 13.4, range= 23–86), 50% of the sample were
females. Forty-nine percent were adults (23–64-year old
participants; age range= 23–64 years) and 51% were older
adults (participants with age of 65 years or older; age range=
65–86 years). Twenty-six percent had a degree or a high-
school license while 74% had a lower educational level.
The most common chronic conditions were Diabetes
(44.50%), Arthritis (16.70%) and Hypertension (10.70%).
About five percent presented one or more chronic conditions.
Time since the diagnosis, measured in terms of months, was
114.9 (SD= 898.9).
An overview of demographic and clinical characteristics is
presented in Table 1. Participants were recruited in outpatient
wards at a University Hospital and at community healthcare
outpatient services. Data were collected fromOctober 2013 to
May 2014. All the participants completed the questionnaires
individually with the assistance of a psychologist, who
Dovepress Pozza et al
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provided information about the aims of the study. In accor-
dancewith the Ethical Principles of Psychologists and Code of
Conduct,20 all the participants, who were included, provided
written informed consent to participate in the study after
having received a detailed description of the aims.
The Health Education Impact
Questionnaire (heiQ)
The heiQ is a self-report measure which covers eight dimen-
sions, each one representing specific self-management capa-
cities and skills: 1. Positive and active engagement in life, 2.
Health directed activities, 3. Skill and technique acquisition,
4. Constructive attitudes and approaches, 5. Self-monitoring
and insight, 6. Health service navigation, 7. Social integra-
tion and support, and 8. Emotional distress. Each dimension
is assessed by between four and six questions, with forty
questions overall. Responses are marked on a 4-point Likert
scale, using the endpoints “strongly disagree/strongly agree”.
A higher score indicates stronger skills in the management of
the chronic condition, except in the emotional distress dimen-
sion, which is negatively scored.
Medical Outcomes Survey Short Form-36
(MOS SF-36)
The Medical Outcomes Survey Short Form-36 (MOS SF-
36)16 was used as a measure of QoL to explore criterion
validity of the heiQ scales. The MOS SF-36 is a generic
measure of QoL which assesses eight health-related dimen-
sions: Physical Functioning (10 items), Role Limitations due
to Physical Problems (4 items), Bodily Pains (2 items),
General Health Perceptions (5 items), Vitality (4 items),
Social Functioning (2 items), Role Limitations due to
Emotional Problems (2 items), and Perceived Mental
Health (5 items). In addition, a single item provides an
indication of perceived change in general QoL over a one-
year time period, is included in theMOS SF-36. The scales of
the Italian version21 have demonstrated good internal con-
sistency with Cronbach’s alpha ranging from 0.78 to 0.93. In
the current study, the Cronbach alpha of the MOS SF-36
scales ranged between 0.81 and 0.91.
Statistical Analysis
Distributional properties of the heiQ items were
evaluated through skewness and kurtosis indices.
Subsequently, to examine fit of the data to the factor
structure, confirmatory factor analysis (CFA) was per-
formed through structural equation modelling.22
Following the factor structure reported in the original
validation study,9 an a priori model was tested with
eight correlated factors. To evaluate goodness of fit of
the model, the following indices recommended by Hu
and Bentler23 were used: the Goodness of Fit Index
(GFI), the Comparative Fit Index (CFI), the Tucker
Lewis Index (TLI): values ranging from 0.95 and 1
indicate excellent fit, from 0.90 and 0.95 good fit. In
addition, the Root Mean Square Residual (RMR) was
considered: values less than 0.08 indicate acceptable fit,
and those less than 0.05 good fit.24 Reliability was exam-
ined as internal consistency through the calculation of
composite reliability indices (CRI), in order to compare
the results of the Italian heiQ with those reported in
previous validation studies on the measure. CRI values
can be interpreted like Cronbach alpha. In the current
study, CRI values were assessed according to Nunnally
and Bernstein’s guidelines25 (CRI > 0.70= acceptable,
CRI > 0.80= good, CRI > 0.90= excellent).
One-way ANOVAs were calculated, in order to compare
means on the heiQ total and subscales between male and
female subgroups and between adults and older adults.
Table 1 Demographic and Clinical Characteristics of the
Participants (N= 299)
n % M (SD;
Range)
Female gender 150 50
Age (years) 61.4 (13.4;
23–86)
Recruitment centres
Santa Maria alle Scotte University Hospital
of Siena
181 60.5
Azienda USL Toscana Sud Est 61 21
S. Giovanni Rotondo Casa Sollievo della
Soffferenza Hospital
32 10.7
Azienda USL Toscana Centro 25 8.4
Diagnosis of chronic diseases
Diabetes 133 44.5
Arthritis 50 16.7
Hypertension 32 10.7
Other chronic diseases 27 9
Systemic sclerosis 19 6.4
Kidney diseases 18 6
Cardiovascular diseases 14 4.7
Obstructive pulmonary disease chronic
bronchitis
6 2
Duration since the diagnosis of chronic
disease (months)
114.9 (89.9;
1–480)
Polypathologies of chronic diseases 16 5.4
Pozza et al Dovepress
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Effect sizes were computed as Cohen’s d indices and inter-
preted according to Cohen’s following criteria:26 d ≥ |.20| =
small; d ≥ |.50| = medium; d ≥ |.80| = large. Criterion
validity was examined investigating Pearson’s bivariate
correlations between the heiQ scores and the MOS SF-36
scores, which was used as a measure of QoL. Values on the
correlation coefficients were interpreted according to the
following criteria:26 0 < r < |.30| = weak; |.30| < r < |.50| =
moderate; |.50| < r < |.70| = strong; |.70| < r < |1| = very
strong. Fisher’ s z coefficients were calculated to compare
the magnitude of bivariate correlations between scores on
each of the heiQ subscale and those on the MOS SF-36
composite indices. Power calculations were run for this
analysis: for a medium effect size, 80% power, and signifi-
cance set at the level described above, the required sample
size for bivariate correlations was 162 participants.
Subsequently, to test the specific contribution of each self-
management skill on physical health and mental QoL sepa-
rately, a multiple linear regression analysis with a step-wise
method was conducted entering the scores on all the heiQ
scales as predictors and the scores on the two MOS SF-36
composite indices as dependent variables. Power calculations
were run for this analysis: for a medium effect size, 80%
power, and significance set at the level described above, the
required sample size for bivariate correlations was 148 parti-
cipants. The statistical analysis was conducted using the SPSS
software version 21.00 and the AMOS software.
Results
Confirmatory Factor Analysis
First, a model with eight correlated factors was tested.
However, despite values on the χ2/df was in the range
between 1 and 3 and values on the RMSEA and the
RMR were lower than 0.06, suggesting good fit, values
on the GFI, CFI and TLI were still not acceptable, eviden-
cing partially inadequate fit. Subsequently, to further
improve the model fit, modification indices were inspected
and covariances between residuals of some items were
added. In particular, covariances were added between the
residuals of the item 15 (“I feel like I am actively involved
in life”) loading on 1. Positive and active engagement in
life and those of the item 8 (“I am doing interesting things
in my life”), loading on the same factor. Covariances were
added between the residuals of the item 3 (“As well as
seeing my doctor, I regularly monitor changes”) and those
of the item 17 (“I carefully watch my health and do what is
necessary to keep”), which both loaded on 5. Self-
monitoring and insight. Covariances were added also
between the residuals of the item 3 and those of the item
37 (“I get enough chances to talk about my health”).
Finally, covariances were added between the residuals of
the item 34 (“My health problems do not ruin my life”)
and those of the item 39 (“I do not let my health problems
control my life”), which both loaded on 4. Constructive
attitudes and approaches. Covariances were added
between the residuals of the item 32 (“I confidently give
healthcare professionals the information”) loading on 6.
Health service navigation and those of the item 16 (“When
I have health problems, I have a clear understanding of
what I need to do”) loading on 5. Self-monitoring and
insight. This model with the inclusion of covariances
between residuals of some items showed improved fit in
all the indices as compared with the previous models. Fit
indices of the tested models and the comparisons with
previous validation studies are presented in Table 2.
Reliability
Reliability was assessed by the calculation of CRI values.
Findings showed that CRI were acceptable to good for all
Table 2 Fit Indices of the heiQ Models Tested in the Current Study (N= 299) and the Models Tested in Previous Studies
Models Tested in the Current Study χ2 χ2/df GFI CFI TLI RMSEA RMR
Correlated factors 1183.74* 1.75 0.83 0.88 0.87 0.05 0.05
Correlated factors with covariances between residuals 1094.28* 1.63 0.85 0.91 0.90 0.04 0.05
Fit indices in previous validation studies
Original Australian study9 1420* 1.80 n.r 0.99 n.r. 0.04 n.r
Dutch study10 1257.77* 1.76 n.r 0.89 0.88 0.05 n.r
French study11 1210.15* 1.69 n.r 0.98 0.91 0.06 n.r
German study13 2223.96* 3.32 n.r 0.92 n.r. 0.04 n.r
Notes: *p<.001; n.r, not reported in the study paper.
Abbreviations: CFI, Comparative Fit Index; heiQ, health education impact Questionnaire; GFI, Goodness of Fit Index; RMR, Root Mean Residual; RMSEA, Root Mean
Squared Error Residual Approximation; TLI, Tucker-Lewis Index.
Dovepress Pozza et al
Psychology Research and Behavior Management 2020:13 submit your manuscript | www.dovepress.com
DovePress
463
 
Ps
yc
ho
lo
gy
 R
es
ea
rc
h 
an
d 
Be
ha
vio
r M
an
ag
em
en
t d
ow
nl
oa
de
d 
fro
m
 h
ttp
s:
//w
ww
.d
ov
ep
re
ss
.c
om
/ b
y 
13
0.
22
6.
23
0.
27
 o
n 
23
-J
un
-2
02
0
Fo
r p
er
so
na
l u
se
 o
nl
y.
Powered by TCPDF (www.tcpdf.org)
                               1 / 1
the subscales according to the criteria proposed by
Nunnally and Bernstein.25 On one hand, values were com-
parable with those reported in the Australian original
study9 for the 2. Health directed activities, the 3. Skill
and technique acquisition, the 8. Emotional distress. On
the other hand, values were lower (acceptable instead of
good) for the 1. Positive and active engagement in life, the
4. Constructive attitudes and approaches, the 6. Health
service navigation than the Australian study.9 CRI values
for all the heiQ subscales and the comparison with pre-
vious validation studies are provided in Table 3.
Group Differences on Self-Management
Skills
Significant differences were observed between adults and
older adults on the scores of the 3. Skill and technique
acquisition, 7. Social integration and support and 6. Health
service navigation subscales: adults had significantly
higher scores on these subscales than older adults with
small to medium effect sizes. No difference was found
between the groups on all the other heiQ subscales. No
difference was found between males and females on the
scores of heiQ subscales (see Tables 4 and 5).
Associations Between Self-Management
Skills
Bivariate correlations between scores on the heiQ subscales
are presented in Table 6. Intercorrelations were all moderate
between scores on five subscales (1. Positive and active
engagement in life, 4. Constructive attitudes and approaches,
5. Self-monitoring and insight, 6. Skill and technique acqui-
sition, 7. Social integration and support). Intercorrelations
between scores on the 2. Health directed activities subscale
and the other subscales were moderate only with those on
the 1. Positive and active engagement in life subscale.
Intercorrelations between scores on the Emotional distress
subscale were moderate and negative only with those on the
4. Constructive attitudes and approaches subscale.
Associations Between Self-Management
Skills and QoL Dimensions
Scores on the 1. Positive and active engagement in life, on
the 7. Social integration and support, and on the 6. Health
service navigation subscales positively and weakly corre-
lated with those on the MOS SF-36 physical health com-
posite index. Scores on the 5. Self-monitoring and insight
subscale positively and moderately correlated with those
on the MOS SF-36 physical health composite index.
Scores on the 8. Emotional distress subscale negatively
and moderately correlated with those on the MOS SF-36
physical health composite index.
Scores on the 2. Health directed activities, 5. Self-
monitoring and insight, heiQ 7. Social integration sub-
scales and support positively and weakly correlated with
those on the MOS SF-36 mental health composite index.
Scores on the 4. Constructive attitudes and approaches
subscale positively and moderately correlated with those
on the SF-36 mental health composite index. Scores on the
8. Emotional distress scale negatively and moderately
correlated with those on the MOS SF-36 mental health
composite index. No significant difference was found in
the magnitude of the correlations between each of the heiQ
subscale scores and the two MOS SF-36 composite
indices, as demonstrated by the values of the Fisher’s
z coefficients. Bivariate correlations between scores on
the heiQ and those on the MOS SF-36 composite indices
are presented in Table 7.
Table 3 Internal Consistency Values of the heiQ Scales in the Current Study (N= 299) and in Previous Studies
heiQ Scales Current Study Original Australian Study9 Norwegian Study14 French Study11 Dutch Study10
CRI CRI CRI CRI CRI
1. Positive and active engagement in life 0.72 0.83 0.79 0.86 0.81
2. Health directed activities 0.84 0.82 0.80 0.87 0.82
3. Skill and technique acquisition 0.71 0.73 0.76 0.81 0.82
4. Constructive attitudes and approaches 0.76 0.83 0.83 0.81 0.86
5. Self-monitoring and insight 0.65 0.70 0.61 0.69 0.67
6. Health service navigation 0.78 0.82 0.72 0.80 0.85
7. Social integration and support 0.77 0.88 0.83 0.87 0.85
8. Emotional distress 0.86 0.88 0.90 0.87 0.89
Abbreviations: CRI, Composite Reliability Indices, heiQ, health education Impact Questionnaire.
Pozza et al Dovepress
submit your manuscript | www.dovepress.com
DovePress
Psychology Research and Behavior Management 2020:13464
 
Ps
yc
ho
lo
gy
 R
es
ea
rc
h 
an
d 
Be
ha
vio
r M
an
ag
em
en
t d
ow
nl
oa
de
d 
fro
m
 h
ttp
s:
//w
ww
.d
ov
ep
re
ss
.c
om
/ b
y 
13
0.
22
6.
23
0.
27
 o
n 
23
-J
un
-2
02
0
Fo
r p
er
so
na
l u
se
 o
nl
y.
Powered by TCPDF (www.tcpdf.org)
                               1 / 1
Bivariate correlations between scores on the heiQ and
those on the MOS SF-36 subscales are provided in
Table 8. Moderate positive correlations emerged between
scores on the 2. Health directed activities subscale and
those on the MOS SF-36 Vitality and Perceived mental
health. Scores on the 4. Constructive attitudes and
approaches subscale moderately and positively correlated
with those on all the MOS SF-36 subscales, except for
MOS SF-36 Bodily pains. Scores on the 5. Self-
monitoring and insight subscale moderately and positively
correlated with those on the MOS SF-36 Physical func-
tioning, MOS SF-36 Vitality, and MOS SF-36 Perceived
mental health. Scores on the 7. Social integration and
support subscale moderately and positively correlated
with those on the MOS SF-36 Vitality and Perceived
mental health. No correlation was found between scores
on the 7. Social integration and support subscale and MOS
SF-36 Social functioning. Finally, a weak correlation was
found between scores on the 8. Emotional distress and
MOS SF-36 Perceived mental health.
Self-Management Skills as Predictors of
Mental and Physical Health
Scores on the heiQ 4. Constructive attitudes and approaches
scale significantly and positively predicted scores on the
MOS SF-36 physical health composite index (β=.40, t=
3.79, R2= 0.19, p<.001). Scores on the heiQ 8. Emotional
distress scale significantly and negatively predicted scores on
the MOS SF-36 physical health composite index (β=−.29, t=
2.83, R2= 0.08, p<.001). The regression model explained
27% of variance overall.
Scores on the heiQ 4. Constructive attitudes and
approaches scale significantly and positively predicted scores
on the MOS SF-36 mental health composite index (β=.40, t=
3.79, R2= 0.20, p<.001). Scores on the heiQ 8. Emotional
distress scale significantly and negatively predicted scores on
Table 4 Comparisons on the heiQ Scale Scores Across Age Cohorts (N= 299)
heiQ Scales Age Cohorts Mean SD 95% Confidence Interval F(1, 298) Cohen’s d
Lower Limit Upper Limit
1. Positive and active engagement in life Adults 3.58 0.89 3.35 3.80 1.37 −.21
Older adults 3.41 0.70 3.24 3.58
2. Health directed activities Adults 2.46 0.79 2.26 2.66 1.74 0.01
Older adults 2.65 0.82 2.44 2.85
3. Skill and technique acquisition Adults 2.98 0.58 2.83 3.12 7.62** −.48
Older adults 2.71 0.53 2.57 2.84
4. Constructive attitudes and approaches Adults 2.62 0.55 2.48 2.76 2.75 −.30
Older adults 2.45 0.57 2.31 2.60
5. Self-monitoring and insight Adults 3.10 0.49 2.98 3.23 0.56 −.13
Older adults 3.04 0.42 2.94 3.15
6. Health service navigation Adults 3.51 0.42 3.40 3.61 4.47* −.38
Older adults 3.32 0.56 3.18 3.46
7. Social integration and support Adults 3.91 0.83 3.70 4.12 5.28* −.39
Older adults 3.60 0.73 3.42 3.78
8. Emotional distress Adults 2.01 0.68 1.8 2.18 0.37 0.11
Older adults 2.09 0.72 1.9 2.27
Notes: *p<.01; **p<.001; The adults group consists of 23–64-year old participants, the older adults group consists of participants with age of 65 years or older.
Abbreviation: heiQ, health education impact Questionnaire.
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the MOS SF-36 mental health composite index (β=−.30, t=
−2.90, R2= 0.08, p<.01). The regression model explained
28% of variance overall.
Discussion
The current study provided additional support about the
psychometric properties of the heiQ in Italian adults with
chronic conditions. Key findings included the evidence
that a model with eight correlated dimensions showed
good fit. While different estimation procedures were
used across the previous studies,9–11,14 fit indices of the
Italian heiQ appear all reasonably similar with the pre-
vious evidence, providing support for the claim that the
heiQ has robust psychometric properties across transla-
tions. A strength of this finding is that it further confirms
that the heiQ is a robust tool and can be used routinely
Table 5 Comparisons on the heiQ Scale Scores Across Gender (N= 299)
heiQ Scales Gender Mean SD 95% Confidence Interval F(1, 298) Cohen’s d
Lower Limit Upper Limit
1. Positive and active engagement in life Males 3.44 0.85 3.23 3.65 0.44 0.11
Females 3.53 0.77 3.34 3.72
2. Health directed activities Males 2.58 0.78 2.38 2.77 0.29 −.01
Females 2.50 0.84 2.30 2.70
3. Skill and technique acquisition Males 2.83 0.55 2.69 2.97 0.07 0.05
Females 2.86 0.59 2.72 3.00
4. Constructive attitudes and approaches Males 2,56 0.60 2.41 2.71 0.05 −.04
Females 2.53 0.54 2.40 2.67
5. Self-monitoring and insight Males 3.06 0.43 2.95 3.17 0.09 0.04
Females 3.08 0.49 2.96 3.20
6. Health service navigation Males 3.43 0.52 3.30 3.56 0.13 −.06
Females 3.40 0.48 3.28 3.52
7. Social integration and support Males 3.85 0.72 3.67 4.03 1.56 −.21
Females 3.68 0.85 3.47 3.89
8. Emotional distress Males 2.04 0.72 2.80 3.33 0.01 0.04
Females 2.07 0.67 2.84 3.33
Abbreviation: heiQ, health education impact Questionnaire.
Table 6 Bivariate Correlations Between the Scores on the heiQ Scales (N= 299)
heiQ Scales 2. 3. 4. 5. 6. 7. 8.
1. Positive and active engagement in life 0.35* 0.55* 0.51** 0.45* 0.43* 0.41* −.20*
2. Health directed activities 0.27* 0.19* 0.28* 0.11* 0.21* −.05
3. Skill and technique acquisition 0.54* 0.60* 0.60* 0.50* −.13*
4. Constructive attitudes and approaches 0.38* 0.47* 0.45* −.35*
5. Self-monitoring and insight 0.59* 0.41* 0.08
6. Health service navigation 0.49* −.04
7. Social integration and support −.18*
8. Emotional distress 1
Notes: *p<.01; **p<.001.
Abbreviation: heiQ, health education impact Questionnaire.
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also in the Italian healthcare contexts. In addition, evi-
dence of good fit of the questionnaire is important in
Italy, like in other European countries, where the relation-
ship between the medical staff and the patients is still
asymmetrical, and there is a need of tools with robust
properties capable to assess self-management skills. The
inclusion of covariances between the residuals of some
items improved the fit of the eight-correlated factor
model. Covariances between within-scale residuals were
added between the item 15 (“I feel like I am actively
involved in life”) and the item 8 (“I am doing interesting
things in my life”), both loading on the 1. Positive and
active engagement in life dimension. This improved
result could be explained by the fact that the content of
the two items is largely overlapping, since in the Italian
language the translation of the statement “To be actively
involved” is very similar to the translation of that one “To
do interesting things”. Covariances were added also
between the residuals of the item 32 (“I confidently give
healthcare professionals the information”) loading on the
6. Health service navigation and those of the item 16
(“When I have health problems, I have a clear under-
standing”) loading on the 5. Self-monitoring and insight.
It could be that for Italian patients, giving healthcare
professionals information implies also having a clear
understanding of their disease and symptoms, and
maybe this overlapping between these two concepts
could explain such result in the Italian version of the
heiQ. In addition, covariances were added also between
the residuals of the item 3 (“As well as seeing my doctor,
I regularly monitor changes in my health”) and those of
the item 17 (“I carefully watch my health and do what is
necessary to keep healthy”), which both loaded on the 5.
Self-monitoring and insight. Probably, this overlap could
be attributed to the presence of a very similar concept in
the Italian translation of the items (ie, the concept of
checking health/changes in health). The two verbs “to
monitor” and “to watch” can be translated in Italian
with the same verb, since in Italian there is no distinction
between the two verbs. This result was consistent with the
finding reported in the German validation study,14 where
Table 7 Bivariate Correlations Between Scores on heiQ and
Those on MOS SF-36 Composite Indices (N= 299)
heiQ Scales 9. 10. Fisher’s z
1. Positive and active engagement in life 0.26* 0.27* −0.19
2. Health directed activities 0.22 0.29* −1.32
3. Skill and technique acquisition 0.23 0.19 0.75
4. Constructive attitudes and approaches 0.46** 0.46** 0
5. Self-monitoring and insight 0.32** 0.25* 1.34
6. Health service navigation 0.24* 0.20 0.75
7. Social integration and support 0.25* 0.26* −0.19
8. Emotional distress −.38** −.39** −0.19
9. MOS SF-36 physical health composite index 1 0.91**
10. MOS SF-36 mental health composite index 0.91** 1
Notes: **p<.001; *p<.05.
Abbreviations: heiQ, health education impact Questionnaire; MOS SF-36, Medical
Outcomes Survey Short Form-36.
Table 8 Bivariate Correlations Between Scores on the heiQ Scales and Those on the MOS SF-36 Subscales (N= 299)
heiQ Scales 9. 10. 11. 12. 13. 14. 15. 16.
1. Positive and active engagement in life 0.24* 0.18 0.10 0.30* 0.28* 0.23* 0.11 0.30*
2. Health directed activities 0.26* 0.18 −.01 0.16 0.32** 0.16 0.20 0.37**
3. Skill and technique acquisition 0.23 0.20 0.09 0.21 0.20 0.06 0.14 0.17
4. Constructive attitudes and approaches 0.45** 0.38** 0.24* 0.39** 0.42** 0.41** 0.31** 0.43**
5. Self-monitoring and insight 0.33** 0.21 0.24* 0.20 0.35** 0.12 0.10 0.36**
6. Health service navigation 0.14 0.20 0.22 0.14 0.30* 0.17 0.07 0.23
7. Social integration and support 0.25* 0.10 0.12 0.27* 0.34** 0.11 0.12 0.36**
8. Emotional distress −.40** −.23 −.27* −.42** −.25* −.40** −.25* −.32**
9. MOS SF-36 Physical functioning 0.74** 0.56** 0.62** 0.57** 0.57** 0.72** 0.59**
10. MOS SF-36 Role limitations due to physical problems 0.58** 0.56** 0.57** 0.63** 0.71** 0.49**
11. MOS SF-36 Bodily pains 0.47** 0.54** 0.65** 0.54** 0.43**
12. MOS SF-36 General health perceptions 0.60** 0.59** 0.44** 0.51**
13. MOS SF-36 Vitality 0.67** 0.59** 0.85**
14. MOS SF-36 Social functioning 0.64** 0.61**
15. MOS SF-36 Role limitations due to emotional problems 0.52**
16. MOS SF-36 Perceived mental health 1
Notes: **p<.001; *p<.05.
Abbreviations: heiQ, health education impact Questionnaire; MOS SF-36, Medical Outcomes Survey Short Form-36.
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the inclusion of the covariances between these two items
improved the model, as well. Covariances were added
also between the residuals of the item 3 and those of the
item 37 (“I get enough chances to talk about my health”).
Finally, covariances were added between the residuals of
the item 34 (“My health problems do not ruin my life”)
and those of the item 39 (“I do not let my health problems
control my life”), which both loaded on the 4.
Constructive attitudes and approaches. It could be
hypothesized that in the Italian translation the meaning
of the term “problems” can determine the overlapping of
the content in the two items.
Reliability, assessed as internal consistency, was accepta-
ble for 1. Positive and active engagement in life, 4.
Constructive attitudes and approaches, 5. Self-monitoring
and insight, 3. Skill and technique acquisition, and 6. Health
service navigation subscales. It was good for 2. Health direc-
ted activities, 8. Emotional distress, and 7. Social integration
and support subscales. Overall, values of reliability were con-
sistent with those reported in all the validation studies, con-
ducted in Australia, Germany, Norway, The Netherlands, and
France, as indicated by Table 3.
Results of group differences showed that older adults
reported moderately weaker self-management skills than
adults, specifically 3. Skill and technique acquisition, 7.
Social integration and support and 6. Health service naviga-
tion. This outcome highlights that health education programs
for older adults should be specifically focused on the
improvement of these skills in Italy. In addition, older adults
with chronic conditions could be identified as a subgroup of
patients needing a closer monitoring on such skills. This
result appeared consistent with some data reported in the
international literature, which showed that older adults with
chronic diseases are a more vulnerable cohort with low
adherence to medications and scarce health literacy.28,29
However, it should be noted that the current analysis did
not control for some variables which could bias this differ-
ence, such as the types of chronic conditions, the number of
polypathologies and polypharmacy. Another implication of
the current result was that in the Italian healthcare context,
the normative data of the heiQ should be adapted accounting
for the age cohort; thus, it could be assumed that different
norms should be calculated for adults and for older adult
patients. No significant difference was observed between
males and females on all the self-management skills. This
outcome appeared consistent with previous research con-
ducted on self-care behaviours of patients with chronic dis-
eases, including self-care confidence, disease management,
depression, social support and perceived control, which
showed that the levels of such behaviours did not vary across
gender.30,31
Consistent with the study hypotheses and previous
evidence,14 to support convergent and divergent validity,
moderate associations emerged between Positive and active
engagement in life, Constructive attitudes and approaches,
and Social integration and support, moderate associations
between Skill and technique acquisition and Health service
navigation were found, and weak associations between
Emotional distress and all the other self-management skills
emerged.
Subsequently, the relationship between self-management
skills and different QoL dimensions was examined. Bivariate
correlation analyses showed that, on one hand, stronger skills
of positive and active engagement in life, social integration
and support and health service navigation were weakly asso-
ciated with better general physical health, measured by the
MOS SF-36 Physical Health composite index; on the other
hand, stronger skills of self-monitoring and insight were
moderately associated with better general physical health.
More severe emotional distress was associated moderately
with lower general physical health.
Stronger 1. Health directed activities, 5. Self-monitoring
and insight and 7. Social integration and support were asso-
ciated weakly with better mental health. Better constructive
attitudes and approaches were associated moderately with
better mental health. More severe emotional distress was
associated moderately with lower general mental health.
Overall, there was not a significant difference in themagnitude
of the bivariate correlations between the self-management
skills and the physical and mental health composite indices.
This could be attributed to the fact that there was a strong
correlation between the scores on the MOS SF-36 physical
and mental health composite indices.
Subsequently, to test the contribution of each self-
management skill on the composite heath indices,
a regression model was conducted including scores on all
the heiQ scales as predictors and scores on the MOS SF-36
physical health and mental health composite indices as out-
comes. This was an original point in the current study, as
compared with previous research on the heiQ. Results indi-
cated that higher emotional distress was the only one sub-
scale of the heiQ associated with lower general physical
QoL. This finding appeared consistent with the results
reported in the German study of the heiQ,14 where scores
on the Emotional distress subscale were moderately and
negatively associated with those on both the SF-36 Physical
Pozza et al Dovepress
submit your manuscript | www.dovepress.com
DovePress
Psychology Research and Behavior Management 2020:13468
 
Ps
yc
ho
lo
gy
 R
es
ea
rc
h 
an
d 
Be
ha
vio
r M
an
ag
em
en
t d
ow
nl
oa
de
d 
fro
m
 h
ttp
s:
//w
ww
.d
ov
ep
re
ss
.c
om
/ b
y 
13
0.
22
6.
23
0.
27
 o
n 
23
-J
un
-2
02
0
Fo
r p
er
so
na
l u
se
 o
nl
y.
Powered by TCPDF (www.tcpdf.org)
                               1 / 1
functioning and General health subscales. Overall, the cur-
rent outcome suggests that emotional distress is the heiQ
dimension more closely involved in physical QoL.
Education programs in the Italian context should consider
this result; thus, healthcare strategies aimed to improve phy-
sical health should focus first on the improvement of emo-
tional distress. Interventions targeting depression, stress
responses, helplessness, and anxiety feelings could be
included in health education programs for chronic condi-
tions, such as behavioural activation, problem-solving and
cognitive therapy techniques.
Some associations between some of the heiQ subscales
and some of the MOS SF-36 subscales supported criterion
validity of the measure. In particular, it was confirmed by
the moderate correlations between scores on the construc-
tive attitudes and approaches subscale and those on the
MOS SF-36 vitality and perceived mental health and by
the moderate correlations between scores on the health
directed activities subscales and those on the MOS SF-36
vitality. However, criterion validity was not supported by
the absence of correlation between scores on the social
integration and support subscale and those on the MOS
SF-36 social functioning and by the almost weak correla-
tion between emotional distress and perceived mental
health.
In addition, in the regression analysis, stronger con-
structive attitudes and approaches were associated with
higher mental health, while more severe emotional distress
was related to lower general mental health. Indeed, higher
scores on the heiQ Emotional distress subscale were mod-
erately and negatively associated with those on the MOS
SF-36 Mental health subscale also in the study performed
by Schuler and colleagues.14 The evidence that emotional
distress is associated with mental health is consistent with
the study of Musekamp and colleagues,27 conducted on
a large group of patients with chronic diseases who had
undergone a disease-specific self-management group pro-
gram as part of their inpatient rehabilitation. In this study,
changes in self-reported self-management skills after reha-
bilitation predicted changes in both QoL (at a mental and
physical level) and depressive symptoms at the end of
rehabilitation and the 3 months follow-up.27
Overall, these findings suggested that higher emotional
distress was a predictor of physical and mental QoL, while
mental health was also associated with stronger constructive
attitudes and approaches. The evidence that all the other self-
management skills did not predict either physical or mental
QoL could suggest that the self-management model of
chronic diseases is still not sufficiently developed in the
Italian healthcare context, where patients with chronic illness
are passive recipients of medical instructions. It could be
hypothesized that Italian patients do not rely on self-
management of health to improve their QoL and rely almost
completely on the staff skills and techniques.
Conclusions
Some limitations should be pointed out. A first point regards
the heterogeneity of the total group, which included patients
with different chronic diseases. Future research should pro-
vide additional evidence about the factor invariance of the
measure across different types of diseases. Moreover, some
chronic diseases were under-represented or other chronic
conditions characterized by poor QoL even were not
included.32–34 In addition, despite acceptable fit was reached
for the CFI and the TLI indices, as their values were equal to
or higher than 0.90, good fit would require values equal to or
higher than 0.95. Reliability indices were only acceptable for
the Self-monitoring and insight and Skill and technique
acquisition dimensions.
Findings of the bivariate correlation analysis indicated
only weak to moderate associations between the self-
management skills assessed by the heiQ and physical and
mental QoL dimensions. This outcome could suggest further
research on the psychometric properties of the heiQ, including
the use of additional measures to assess criterion validity. For
example, further studies could use the Psychological Well-
Being Scale (PWBS).35 It covers other domains which could
be related to self-management skills, such as Environmental
Mastery, Purpose in Life, Autonomy, and Positive Relations.
Findings of the regression analysis showed that only
emotional distress was a significant predictor of both phy-
sical and mental QoL (other things being equal) and that
constructive attitudes and approaches predicted mental
QoL. However, this analysis did not account for other
variables, potentially associated to self-management skills,
such as gender, age, illness duration, and worry/
rumination.36 Future research should examine the role of
these variables in the model. Another aspect which was
not assessed was the responsiveness of the questionnaire in
detecting the change in self-management skills after an
education program.
In conclusion, the current study demonstrated that the
heiQ has robust psychometric properties and appears sui-
table for assessment of self-management skills in adults
and older adults with chronic conditions also in Italian
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healthcare settings. The self-management skills are asso-
ciated with both physical and mental dimensions of QoL.
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